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warm up

Show on a number line

1.  {x/ 3 < x ≤ 10}
2.  {x: x ≥ 5} \ {10}
3.  ]3,10[
4.  (2,6]
5.  (2,6)∩(3,10]
6.  (2,6)U(3,10]

Calculus Warm Up #3-4

Use the fundamental theorem to find the 
area between f(x) and the x-axis on [0, 2]

f(x) = 2x  - 3x + 22

HW Questions, p. 267 
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5.4 -The Fundamental Theorem of Calculus

-The Mean Value Theorem for Integrals

-Average value of a function on an interval

-The Second Fundamental Theorem of Calculus



January 04, 2018

The Fundamental Theorem of Calculus
Essentially:  Differentiation and Definite 
Integration are inverse operations. 

= 
⌠

⌡a

b
f(x) dx F(b) - F(a)

If f is continuous on [a, b], and F'(x) = f(x)

a bc

The Mean Value Theorem for Integrals
Somewhere on [a, b] there is an x-value, 
c, where the area of the rectangle:

A = (Height)(Width)

A = (f(c))(b - a)

Is exactly equal to the area  
under the curve.

Mean Value Rectangle

MVT for Integrals is an Existence Theorem
If f is continuous on [a, b], then there exists an x-value, 
c, in the interval such that:

⌠

⌡a

b
f(x) dx(f(c))(b - a) =
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⌠

⌡a

b
f(x) dx(f(c))(b - a) =

MVT for Integrals:

Definition of the Average Value (outcome) of a 
Function on an interval.

f(c) =  1
b - a

⌠

⌡a

b
f(x) dx

If f(x) is integrable on [a, b], then 
f(c) = average value 

Find the average value of f(x) on [1, 4]

f(x) = 3x  - 2x2
f(c) =  1

b - a
⌠

⌡a

b
f(x) dx
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Developing p. 265

⌠

⌡a

x
f(t) dtF(x) =

The definite Integral as a function:
Evaluate:   

⌠

⌡0

x
(3 - 3t  ) dtF(x) = 2

How can we find f(x)?
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The Second Fundamental Theorem of Calculus
Fomalizing the idea that differentiation 
and integration are inverse operations.

d
dx
⌠

⌡a

x
f(t) dtf(x) =

HW:  p. 267  # 27 - 51 odd

(skip 41)  

HW Quiz Friday:

pgs. 238, 248, 249, 258, and 

trapezoids p. 287 / midpoints p. 250
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